Occupaional-and toxicological studies have demonstrated adverse health e&cts from exosure to toxic air contaminants. Data on outdoor levels of toxic air contaminants have not been available for most communities in the United States, making it difficult to assess the potenil for adverse human heah effects from general population exposures. Emissions datiafnrom staionary and mobile sources e used in a atmospheric dispersion model to estimate outdoor concentrations of 148 toxic air contaminants for each ofthe 60,803 census tracts in the contiguous United States for 1990. Outdoor There has been public concern regarding the health effects of air pollution on health for the past 50 years, much of it prompted by the dramatic pollution episodes in Donora, Pennsylvania, and London, England (1, 2) . However, much of the attention resulting from these episodes has focused on those pollutants designated as criteria pollutants in the Clean Air Act, such as particulate matter, ozone, and lead. Relatively little is known about the potential health effects of other toxic air pollutants, a number of which are designated as hazardous air pollutants (HAPs) in the Clean Air Act. HAPs, also known as air toxics, have been associated with a variety of adverse health outcomes, including cancer and noncancer effects such as neurological, reproductive, and developmental effects, mostly through occupational and animal studies (3) .
There have been some previous efforts to characterize the potential impacts of hazardous air pollutants (4) (5) (6) (7) (8) (9) . Some studies have attempted to assess differential impacts of air toxics on communities of color using emissions estimates, mostly from the Toxics Release Inventory (TRI), which contains emissions estimates from major manufacturers in the United States (7, 5) . Other analyses have attempted to characterize the potential public health impacts of air toxics (4) (5) (6) 8, 9) . One set of studies uses monitoring data and concentrations estimated by dispersion modeling of emissions from a subset of commercial and industrial facilities to evaluate potential noncancer health effects (4-6).
These studies found that outdoor concentrations were often greater than benchmarks representing thresholds for potential public health impacts. Another study using monitoring and modeling data found that air toxics posed a potential cancer risk (8) . These analyses represent important steps in assessing the public health implications of air toxics. However, they rely on emissions data for a limited selection of emissions sources and monitoring data for a limited selection of pollutants and locations to assess broad public health impacts and typical population exposures. One of the important limitations in our ability to better understand the potential health effects of HAPs is a lack of outdoor concentration data with broad geographic coverage and broad coverage of emissions sources. While some monitoring data are available, they are limited in terms of the number of pollutants monitored and consistency of geographic coverage (10) . Given This comprehensive evaluation of the potential public health implications of outdoor air toxics concentrations across the United States assesses whether modeled concentrations are above or below a level that may warrant concern. Estimated outdoor concentrations are used as a reasonable proxy for potential exposure in making relative comparisons of hazard and performing screening level analysis. Outdoor concentrations of air toxics are compared to previously defined levels (benchmark concentrations), that represent thresholds of concern for potential adverse public health impacts (12) .
Methods
Outdoor concentrations of air toxics. Outdoor concentrations of HAPs were estimated using a Gaussian dispersion model (11, 13 LOC, levels of concern. Development of toxicity data has previously been described by Caldwell et al. (12) . (11) .
Cancer and noncancer benchmark concentrations. Benchmark concentrations were derived from available toxicity data on carcinogenic and short-and long-term noncarcinogenic effects for each IAP (12 Toxicity values were separated into two tiers, with those values having the highest level of data quality, consistency in derivation, and peer review assigned to Tier I. Details on the rationale and methodology for prioritizing hazard data are discussed elsewhere (12) . Table 1 shows the dassification of toxicity data for deriving benchmark concentrations used in this paper.
Comparisons ofestimated HAP concentrations to benchmark concentrations. The modeled concentrations developed in this study represent long-term outdoor concentrations present in any one location. To screen for whether a modeled concentration represents a potential health risk to the general population, it is compared to benchmark concentrations for cancer and noncancer effects. A HAP may have both cancer and noncancer benchmarks. A modeled long-term concentration greater than a cancer or chronic benchmark is considered to be an indicator of potential adverse health effects.
Estimated outdoor concentrations were also compared to benchmarks for health There was a wide range of hazard ratios for the HAPs. Figure 3 shows 21 pollutants with Tier II cancer benchmarks had portions of their hazard ratio distributions above one, while three of these pollutants, lead, pdichlorobenzene, and quinoline, had portions of their distributions above 100. Figure 4 shows the quartile plot of the hazard ratios for pollutants with Tier I chronic toxicity benchmarks. Eight of these pollutants had some portion of their hazard ratio distributions above 1, with exceedances of the benchmark concentrations occurring in approximately 56,000 census tracts. One of these pollutants-acrolein-had a median hazard ratio greater than 1 and a maximum ratio of about 1,000. There were also approximately 200 census tracts with a residential population of approximately 220,000 that had hazard ratios for any pollutant with a Tier I chronic toxicity benchmark greater than 100. Fourteen additional 18 NMo of health benchmarks exceeded pollutants with Tier II chronic toxicity benchmarks had hazard ratios greater than 1. Of these, chromium had estimated concentrations at least 100 times the chronic toxicity benchmark in 12 census tracts, while the other 13 HAPs had maximum hazard ratios less than 15. The remaining 43 pollutants with chronic toxicity Tier II benchmarks had all hazard ratios below 1. In addition, 4 pollutants with acute toxicity benchmarks had hazard ratios greater than 1, with a maximum ratio of 40. Approximately 800 census tracts had at least one exceedance of an acute toxicity benchmark.
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